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The problem of the technical preparation of silicon carbide
for ordinary applications may be regarded as adequately solved.

The resulting product, however, can not be employed directly for
semiconductor purposes, especially if components with a definite
shape are needed. Ordinarily, silicon carbide can only be produced
in lumps, the shape of which is difficult to control.

It is known that silicon carbide or boron carbide shapes
can be made by embedding objects formed from carbon in finely
powdered silicon or boron carbide, a mixture of carbon and sand
or boric acid, or pure silicon, and subjecting the bodies to a
firing process.

In another method carbon is applied to molten silicon, or
a mixture capable of yielding silicon carbide is applied to granu-
lated silicon and heated.

A method has now been developed for making silicon earbide
shapes by siliconizing preformed graphite or technical silicon




carbide bodies at a high temperature in a gas atmosphere con-
taining silicon. The method is characterized in that the gas
atmosphere containing silicon is produced by means of hydrogen—con-
taining or hydrogen-free silicon halides, where necessary in the
presence of hydrogen or compounds that split off hydrogen.

If one starts from technical silicon carbide, the generally
formless lumps are shaped into platelets, rods or discs by break-
ing or grinding. Since graphite is easily molded into hollow
shapes, if graphite is used as the starting material, the method
makes possible the simple fabrication of intricate shapes such as
tubes, vessels, etc., of highly pure silicon carbide.

The bodies made from techmical silicon carbide are
wholly or partially freed from silicon with chlorine or silicon
tetrahalides at more than 1000°C. In this process all the un-
desirable impurities are simultaneously driven out of the crystal
structure. If all the silicon is removed, there finally remains
only highly pure graphite with the physical appearance of the
given silicon carbide body. This wholly or partially silicon-free
and extremely pure body is now resiliconized in a gas atmosphere
wntil silicon carbide formation is complete., This can occur as
follows:

Silicon is deposited on the graphitic body, with which it
reacts, as a result of the thermal decomposition of hydrogen-con-
taining silicon halides, e.g. silicochloroform, where necessary
in the presence of hydrogen, or hydrogen-yielding compounds, such
as methane.

A mixture of hydrogen-free silicon halides is brought to
reaction with hydrogen or substances that split off hydrogen,
e.g+ hydrocarbons or silicochloroform, and the resulting silicon
is directly deposited on the graphitic body with which it reacts
to form siliecon carbide.

A silicon subhalide, e.g. silicon dichloride, is produced
from silicon and silicon tetrachloride and this dihalide is dis-
proportionated on the graphitic body to silicon and silicon
tetrahalide, the silicon reacting with the graphitic body to form
silicon carbide.

In the latter case, it is necessary to work in a non-
isothermal reaction vessel 2 resting in heat source 1, as shown in
the drawing. On one side is the purified graphitic body 4 at a
temperature T lower than that (TT) of the highly pure silicon 3

2
from which it is spatially separated. The preferred agent for
transferring the silicon 3 to the graphitic body 4 is silicon




tetrahalide. In the hot zone silicon and, for example, silicon
tetrachloride vapor form gaseous silicon dichloride which reaches
the colder graphitic body as a result of convection and diffusion
and there decomposes into silicon and silicon tetrachloride.

The reformed silicon tetrahalide then once more gives silicon
dichloride with the bhotter silicom 3.

The precipitated silicon, reacting in the nascent state,
immediately forms silicon carbide with the graphitiec body. If
this process is carried out in a quartz tube, the ailiconiza-
tion can be accurately observed and interrupted at the moment
that s2ilicon carbide formation is complete. The same thing
can be achieved with a dynamic arrangement, that is, by first
allowing a stream of silicon tetrachloride, if necessary with
hydrogen, to flow over highly pure and very hot silicon so as
to form silicon dichloride, and then reacting the gaseous mix—
ture of silicon dichloride and siliecon tetrachloride at a some-
what lower temperature with the graphitic body.

CLAIMS

1. Method of fabrieating silicon carbide shapes by
8iliconization of preformed graphite or technical silicon
carbide bodies in a gas atmosphere containing silicon at a
high temperature, characterized in that in order to produce
the said silicon-containing gas atmosphere silicon halides
containing hydrogen or free from hydrogen are used, where
necessary in the presence of hydrogen or compounds splitting
off hydrogen.

2. Method as defined under claim 1, characterized
in that silicon subhalides are used for purposes of siliconiza-
tion.



3. Method as defined under claim 1, characterized
in that the said preformed bodies in technical silieon carbide
are wholly or partially freed of silicon with chlorine or
silicon tetrahalide at above 1000°C before siliconization.
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